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Face wall for a motor vehicle 

The present invention relates to a face wall (also 
known as front wall) for a motor vehicle. 

Face walls for motor vehicles are known in principle. 
In particular in the wake of requirements for light- 
weight construction and increased comfort standards 
in modern motor vehicles, there is therefore the task 
of producing face walls which on the one hand are 
light in weight and on the other hand have high ri- 
gidity. This is firstly advantageously a high flex- 
ural strength which comes into play especially in the 
case of a head-on crash, and also shear rigidity, 
which in the case of longitudinal torsion of the 



bodywork helps to limit the deformation and thus to 
increase the comfort. 

In principle there is a known way of coupling compo- 
nents such as brake boosters (or "main brake cylin- 
ders'') securely to a face wall. This can come about 
for example in that the brake booster is secured to 
one side of a face wall (usually the side of the en- 
gine compartment) and is fixed to the face wall on 
both sides with through bolts. For the case in which 
the face wall contains a sandwich structure, selected 
for reasons of lightweight construction (i.e. a first 
wall as well as a second wall at a spacing therefrom 
with foam lying in between the two walls) , in this 
gap a sleeve is usually provided in addition which 
prevents the compression of the sandwich structure in 
the region of the foam layer when the bolts are 
tightened . 

Such known solutions have admittedly on the one hand 
good stability, however the noise properties of such 
face walls are generally unsatisfactory. It is usu- 
ally necessary, in the case of such face walls, which 
are produced in a sandwich structure for reasons of 
lightweight construction, to attach e.g. an addi- 
tional heavy matting on the side of the vehicle inte- 
rior, which helps with sound absorption. However the 
requirements of lightweight construction are again 
partially destroyed by this measure. 

It is therefore the object of the present invention 
to make available a face wall which on the one hand 
is light in weight and stable but which nevertheless 
still meets the highest standards in relation to 
sound-proofing properties. 



3 

This object is accomplished by a face wall according 
to claim 1 . 

Because in a face wall of this type, which has a 
first wall and a second wall at a spacing therefrom, 
5 the first wall has a recess to accommodate a brake 

booster or "main brake cylinder" which is secured 
solely to the first wall, the above-mentioned prob- 
lems are avoided. 

Firstly it contributes to the lightweight construc- 
tion that the first wall is recessed in the region of 
the brake booster i.e. it is not necessary to provide 
here practically a "double wall" since the brake 
booster practically bridges the face wall in the re- 
gion of the recess and therefore no face wall itself 
is necessary in this region or at least the first 
wall disappears in regions. 

What is also essential here is that the brake booster 
is only attached to the first wall. For this attach- 
ment, a connection such as a screw connection which 
can be easily detached for repair, suggests itself in 
particular. Connections such as screwing- down and 
additional gluing, or clamping and additional gluing 
etc. can be used. The brake booster is not secured 
to the second wall in this way. Even if here there 
can possibly be contact between the brake booster and 
the second wall in some circumstances, there is no 
rigid attachment which would make possible structure- 
borne noise transmission and thus would lead to noise 
input into the interior of the motor vehicle. 

30 Air conduction of noise is also avoided because the 

brake booster completely covers the region of the re- 
cess and thus there are no openings left through 
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which air-borne noise from the engine compartment 
could reach the interior of the motor vehicle. 

Further advantages arise from the fact that the brake 
booster is practically an integral component of the 
5 first wall of the face wall and thus on the one hand 

represents a reinforcement of this first wall and on 
the other hand the acoustically effective mass of 
this face wall is drastically increased. Especially 
in conjunction with additional reinforcing measures 
10 for this first wall, it thus becomes possible for 

this wall or desired partial regions thereof to be 
considered as "a mass oscillator" and to be thus less 
susceptible to vibration. 

In this context, reference is made to the German pat- 

15 ent application of the present applicant "Face wall 

module", filed on the same day as the present appli- 
cation, internal file number F02049. All the embodi- 
ments described there or respectively all the details 
regarding the structure of the face wall module there 

20 (relating to material, arrangement of the first and 

second walls with respect to one another) and in re- 
lation to acoustic viewpoints (increase in the acous- 
tically effective mass of one wall of the sandwich, 
incorporation of the sandwich, numerical values 

25 quoted for same) should count as a constituent part 

of the present application. It is thus expressly em- 
phasised that the corresponding passages of the 
quoted application are incorporated in this applica- 
tion in order to avoid unnecessary repetitions of the 

30 passages there. 



In summary, the advantages of the present structure 
are thus acoustic decoupling of the cover layer on 
the passenger side of the face wall (i.e. of the sec- 
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ond wall from the first wall) . An improved seal for 
the engine compartment and the driver's space, a 
minimising of the number of openings in the face 
wall, improved assembly/dismantling conditions and a 
5 minimising of the tendency of the brake booster to 

cause oscillation, i.e. a minimising of the mechani- 
cal stresses on the face wall. 

Advantageous developments of the present invention 
are described in the dependent claims. 

A first advantageous development provides for the 
brake booster to have an edge surface which rests on 
the edge region of the recess. In this way it is 
possible for there to be a complete connection be- 
tween the brake booster and the edge region (in con- 
trast to attachment only at certain points) . In this 
way, the entry of air-borne noise is avoided. More- 
over higher stability is achieved by the secure at- 
tachment of the brake booster. 



10 



15 



For even greater stabilisation, the edge region of 
20 the recess can be reinforced, i.e. in this region a 

greater wall thickness is provided or respectively an 
additionally reinforcing component is incorporated. 

Especially for the purposes of stability, it also 
makes sense for the recess and the edge surface to be 
25 round, in order for example to guarantee uniform sta- 

bility against shearing stress. 



It is particularly advantageous that there is ar- 
ranged between the edge surface of the brake booster 
and the edge region of the recess an elastomer ring 
30 which belongs to the brake booster. By this means, 

the passage of air-borne noise is further minimised; 
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furthermore structure-borne noise is dampened. Natu- 
rally this measure is possible even without rein- 
forcement of the edge region of the recess. 

A further advantageous development provides for the 
5 brake booster to be screwed to the first wall. Natu- 

rally there are also other possible ways of joining 
(bracing by means of clamps, gluing, etc.; however 
joining by means of screws is the most favourable for 
assembly or dismantling) . In addition, gluing to- 
10 gether is naturally also possible. 

A further advantageous development provides for the 
second wall to have a feed-through aperture for the 
corresponding part of the brake booster. The brake 
booster is thus also arranged inside the face wall; 

15 this produces even better utilisation of the struc- 

tural space in the sandwich region. In the region of 
the feed-through aperture for the brake booster, a 
gap is preferably provided between the brake booster 
and the feed-through aperture, such that there cannot 

20 be any contact between the two components and thus 

any structure-borne noise transmission. In terms of 
vibration technology it is particularly advantageous 
if the gap between the feed-through aperture and 
brake booster is between 1 and 5 mm in the region of 

25 the feed-through aperture. 

A further advantageous development provides for the 
face wall to have curvatures in the region of the re- 
cess and/or the feed-through aperture. What is 
thereby achieved is firstly that the stability of the 
30 face wall in these regions is increased and thus also 

the acoustic properties of the individual walls are 
improved, since larger regions are "acoustically ef- 
fective" i.e. can be regarded as oscillation units. 
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In addition to this, reinforcing webs can also possi- 
bly be provided in the region of the recess or of the 
feed-through aperture, which makes the mass of the 
brake booster even more "acoustically effective" (for 
5 the description of this effect, see also the above- 

quoted application of the present applicant) . 

A further advantageous development provides for foam 
to be arranged between the first and second walls. 
This foam serves here less to attach the first and 
10 second walls. The main purpose of the foam is to 

eliminate air-borne noise and to dampen structure- 
borne noise so that no noise transmission is possible 
from the first wall to the second wall. 

This foam can be embodied in various ways. It is 

15 e.g. possible for a foam layer of constant thickness 

to be provided between the first and second walls, 
which itself does not alter its thickness in the re- 
gion of the brake booster; (in this case, cavities 
possibly also arise inside the curvature in the re- 

20 gion of the recess; this means that the fitting of 

brake boosters of different sizes is possible e.g. 
for different types of motorisation) . It is natu- 
rally also possible for the entire space between the 
first and second walls to be filled with foam or for 

25 the entire brake booster also to be foamed into this 

space. In this case, it is also possible for the 
brake booster to be covered on its outer surface with 
a foam-repelling material. By this means the brake 
booster, when embedded in foam, is not connected in- 

30 separably to the face wall; this is important for 

changing a brake booster. A PU-foam is advanta- 
geously used as the foam here. 
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A further advantageous development provides for the 
face wall to be designed as a module for mounting in 
a face wall frame of the body of a motor vehicle. 
Regarding the face wall module and the materials pro- 
5 vided for same, extensive reference is again made to 

the preceding application of the same applicant. It 
is important here that the first and second walls are 
inter-connected in their respective edge regions in 
order thus to represent overall a unit. 

10 Further advantageous developments are quoted in the 

remaining dependent claims. 

The invention will now be explained with the aid of a 
number of figures. These show: 

Fig. 1 a cross-section through a face wall accord- 
ing to the invention, a section outside the 
recess in which a brake booster is accommo- 
dated being shown below the centre line of 
Fig. 1, and/or, above the centre line, a 
section through the centre of the recess 
for the brake booster, as well as 

Fig. 2 the body of a motor vehicle seen from the 
interior of the motor vehicle. 

Fig. 1 shows a face wall 1. This face wall 1 com- 
prises a first wall 3a and a wall 3b at a spacing 
from same. Between the first wall 3a and the second 
wall 3b is provided (in this case, but not necessar- 
ily) foam 12. The first wall 3a has a recess 4 to 
accommodate a brake booster 5 which is fastened 
solely to the first wall 3a. This brake booster has, 
as the centre line of Fig. 1 indicates, a substan- 
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tially rotationally syinmetrical cross-section, at 
least in the region of the recess. 

On the left side of Fig. 1 is shown the engine com- 
partment side of the motor vehicle; a supply aperture 
5 for brake fluid 15 can also be seen. On the right- 

hand side of the face wall 1 can be seen an actuating 
lever (a piston rod) which is connected to a brake 
pedal of the motor vehicle. The recess 4 is designed 
substantially rotationally symmetrical. The edge re- 

10 gion 6 of the recess 4 is reinforced, i.e. in this 

region a substantially circular flange is provided in 
which the wall thickness is greater than in the rest 
of the first wall 3a. The brake booster 5 has an 
edge surface 7 corresponding to the edge region 6 of 

15 the recess 4. Between edge surface 7 and edge region 

6 is arranged an elastomer ring 8 (or an elastomer 
disc) which belongs to the brake booster 5, and which 
substantially prevents the air conduction of noise 
from the engine compartment to the gap between the 

20 first wall 3a and the second wall 3b. The brake 

booster 5 is screwed in an edge surface to the edge 
region of the recess via screws 17. These screws 17 
are screwed into the reinforced edge region of the 
recess and can possibly also be additionally damp- 

25 ened. 



In the region of a feed-through aperture 10 in the 
second wall 3b, the brake booster 5 has a considera- 
bly smaller diameter than in the region of the edge 
surface 7 . Between the diameter of the brake booster 
30 in the region of the feed-through aperture and the 

feed-through aperture 10 itself is provided a gap 11 
which has a size of between 1 mm and 20 mm, prefera- 
bly between 1 mm and 5 mm. What is thereby achieved 
is that structure-borne noise transmission is very 
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largely avoided even when there are quite severe vi- 
brations . 

In Fig. 1 can be easily recognised that the face wall 
has curvatures in the region of the recess 4 or the 
5 feed-through aperture 10. These curvatures serve 

firstly to accommodate the brake booster and thus to 
utilise the structural space as well as possible. In 
addition, this curvature in the region of the brake 
booster serves to provide an additional reinforcement 
10 in this region, and thus the region around the brake 

booster is "acoustically effective", especially in 
the first wall 3a. 

Foam 12 is arranged between the first wall 3a and the 
second wall 3b. In the embodiment according to Fig. 

15 1 this foam has an approximately constant layer 

thickness, i.e. in the region of the recess 4 an air 
gap is partially formed. The foam extends in the re- 
gion of the feed-through aperture 10 as far as the 
brake booster and touches the latter, so that it has 

20 a vibration-reducing effect. 

With respect to the provision of foam, however, other 
variants are also conceivable. Thus it is for exam- 
ple possible to fill the entire space between the 
first wall 3a and second wall 3b with foam, such that 

25 even the recess 4 is totally foam-filled. In this 

case it is also possible for the brake booster, which 
is then already coupled to the first wall before the 
foaming process, to be covered with a foam-repelling 
material so that there can be easier detachment of 

30 the brake booster later. 



The first wall 3a and second wall 3b are here made of 
plastics material. Regarding further details of the 



choice of material, reference is made to the applica- 
tion of the same applicant, referred to above. 

Fig. 2 shows the body of a motor vehicle 2, seen from 
the interior of the motor vehicle. Here in the upper 
region a windscreen aperture 18 can be seen as well 
as a face wall frame 14 below same, into which a face 
wall module can be inserted. Regarding all the de- 
tails of this face wall module, reference is made to 
the corresponding figure in the prior application of 
the same applicant, referred to above. 

The present invention relates thus to a face wall for 
a motor vehicle, the face wall having a first wall 
and a second wall at a spacing therefrom. The first 
wall has a recess to accommodate a brake booster 
which is attached solely to the first wall. The sec- 
ond wall has, matched to this, a feed-through aper- 
ture for the brake booster. Thus it is therefore 
possible for the brake booster to completely pene- 
trate the face wall; there is thus an "aligned" aper- 
ture which is completely penetrated by the brake 
booster. Here it is also useful in the sense of op- 
timising structural space that a part of the space 
provided inside the face wall serves to accommodate 
the brake booster. This space can also be advanta- 
geously filled with foam, such that there is very 
good soundproofing. Especially the problems of se- 
curing conventional brake boosters which, in the 
presence of a bridge for structure-borne noise be- 
tween the two walls (cover layers) , or of a bridge 
for air-borne noise through the generally continuous 
bores of the face wall and the attachment of the 
brake booster, lie far outside the latter' s centre of 
gravity, do not occur with the present invention. 
This produces optimal soundproofing; moreover it 
practically excludes the possibility that, as the mo- 
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tor vehicle travels, there is inherent vibration • 
the brake booster which can release high unwanted 
forces . 



